was: (i) no correlation between concentrations of progesterone and LH within days; (ii) a significant negative correlation between progesterone and days (P < 0\m=.\01)and also between progesterone and LH over days (P < 0\m=.\01);(iii) the overall correlation co-efficient between LH and days was positive (P < 0\m=.\05).The amplitude of LH or FSH episodes was not affected as progesterone concentrations declined during PRID treatment, but the number of LH (but not FSH) episodes was increased (P < 0\m=.\01).After PRID removal, the amplitude of both LH and FSH episodes increased (P < 0\m=.\01). We suggest that progesterone is part of a negative feedback complex on LH secretion in cattle and that this effect is apparently mediated through frequency of episodic LH release.
Introduction
The interactions between ovarian steroid and pituitary gonadotrophic hormones in regulating the oestrous cycle of the cow are not clearly understood. This information would help the development of new and better techniques for artificial control of reproduction in animals. In the ewe, it has been proposed that progesterone, rather than oestradiol, is the major hormone that regulates LH secretion by negative feedback (Hauger, Karsch & Foster, 1977) . If this is so, it would have important implications when using progesterone to control oestrus and ovulation in cattle. Doses of exogenous progesterone could be effective in blocking oestrus and the gonadotrophic preovulatory surge, but be insufficient to maintain the low basal LH concentrations found during the luteal phase of the cycle (Hansel, Concannon & Lukaszewska, 1973) . Tentative evidence in cattle to substantiate the negative feedback hypothesis for progesterone on LH has been reported by Convey, Beck, Neitzel, Bostwick & Hafs (1977) for ovariectomized heifers and by Roche & Ireland (1981) for heifers given progesterone during the follicular phase of the cycle. Rahe, Owens, Fleeger, Newton & Harms (1980) (Roche, 1978 (Oxender, Hafs & Edgerton, 1972; Convey, Beai, Seguin, Tannen & Lin, 1976) homologous double-antibody radioimmunoassay. Highly purified preparations of TSH, prolactin, FSH and GH cross-react < 0-5% with our antisera. The sensitivity, defined as the lower limit of the 95% confidence interval, was 0-1 ng NIH-LH-B5. Assay recoveries of 0-1, 0-5, 2-0 and 8-2 ng NIH-LH-B5 added to 100 µ serum were 0-1, 0-4, 1-9 and 8-4 ng respectively. Inter-and intra-assay coefficients of variation averaged < 13 ± 2% for 6 volumes of serum ranging from 20 to 300 µ across 8 different assays.
Duplicate 100 µ serum samples were used for determination of serum progesterone by a radioimmunoassay described previously (Convey et al, 1977) . The progesterone antiserum was produced in rabbits against progesterone-20-oxime-human serum albumin. This antiserum cross-reacts 10% with 20a-hydroxypreg-4-en-3-one, 4-2% with 17a-hydroxyprogesterone, 3-5% with testosterone, 2-5% with androstenedione and < 0-5% with various oestrogens, corticoids, cholesterol and other androgens. The sensitivity of the assay, calculated as the lower limit of the 95% confidence interval of the total binding in the tubes (binding in absence of hormone), is 10 pg. The intra-and inter-assay coefficient of variation were < 23 and 15% respectively for pools of bovine serum that contained mean ± s.e.m. values of 0-5 ± 0-04 and 16 ± 0-8 ng progesterone/ml (n = 10 assays). (Barr, Goodnight, Sail & Helwig, 1976 
Results
Correlations between progesterone and LH. Although progesterone concentrations differed (P < 0-05) among treatment groups, no effect of treatment on serum concentration of LH was observed. There was no significant correlation between progesterone and LH concentration within any given day while PRIDs were in the vagina (data not shown). There were significant (P < 0-01) negative correlations between concentration of serum progesterone and duration of days that PRIDs were in the vagina for animals in all 5 treatment groups (Table 1 ; Text- fig. 1 ). There were significant (P < 0-05) positive correlations (Table 1 ; Text- fig. 1 ) between LH and days that PRIDs were in the vagina for Treatments 1, 3 and 4; the overall correlation coefficient (0-34) was also significant (P < 0-01). While PRIDs were in the vagina, a significant (P < 0-05) negative correlation (Table 1 ; Text- fig. 1 ) existed between serum progesterone and LH concentrations for animals in Treatments 1, 3 and 4; the overall correlation coefficient (-0-31) was also significant (P < 0-05). removal of the PRID and the subsequent decline of progesterone, the amplitudes of LH and FSH episodes were significantly increased (P < 0-05), as were concentrations of LH and FSH (P < 0-05) before and during the surge. Text- figure 2 shows (Roche & Ireland, 1981 (Roche, 1974) . Prolonged elevated LH concentrations during progesterone treatment could alter steroid synthesis and thus upset the physiological interplay between ovary, oviduct and uterus, as has been reported for rabbits (McCarthy, Foote & Maurer, 1977) . However, basal LH concentrations in the presence of increased progesterone values, and a 1-2 day rise in basal LH prior to the LH peak are required to support the development of preovulatory follicles by increasing endogenous androgen production, follicular aromatase activity, and theca and granulosa cell LH receptors (Bogovich & Richards, 1980) . Moreover, the ratio of serum LH to FSH values can affect follicle growth and function in rats (Ireland & Richards, 1978) , and these ratios can be altered in cattle (Roche & Ireland, 1981) . Control of FSH secretion must also be considered when devising new methods for synchronizing ovulation. As proposed by Roche & Ireland (1981) , optimal concentrations of hormones to control oestrus in cattle must be sufficient to block behavioural oestrus and prevent a rise in basal LH and FSH concentrations during the entire treatment regimen.
The present data present circumstantial evidence that progesterone is part of a negative feedback complex on LH secretion in cattle. Further work is required to delineate the role of progesterone in this complex and also to determine how progesterone and other factors affect episodic LH secretion in cattle.
